Introduction
============

Orbital exenteration (OE) is a disfiguring procedure that typically involves removal of the entire contents of the orbit, including the periorbital, appendages, eyelids, and sometimes a varying amount of surrounding skin and bone.[@b1-opth-10-2055] This procedure is indicated for the treatment of potential life-threatening malignancies arising from the orbit, para nasal sinuses, or periocular skin.[@b2-opth-10-2055],[@b3-opth-10-2055] Orbital malignancy can also be a metastasis of other cancers.[@b4-opth-10-2055] Patients with HIV infection are at higher risk of cardiovascular disease, diabetes, hypertension, and some nonAIDS-related cancers than patients in the general population.[@b5-opth-10-2055] To date, no research on OE has been conducted in Central Africa, despite the high prevalence of HIV infection and HIV-related ocular tumors. This study aimed to present the clinical features, the histological diagnosis, and the management of invasive orbital tumors in HIV-infected individuals in our hospital.

Patients and methods
====================

Medical records of 11 HIV patients exenterated between January 2005 and December 2015 at the University Teaching Hospital of Yaounde were analyzed. Written informed consent for the procedure and for use of patient data for scientific purposes was obtained from all the patients after explaining the nature of the procedure. The study was approved by the local ethics committee (Comite institutionnel d'ethique de la recherché du Centre Hospitalier Universitaire Yaounde). The procedure was performed under general anesthesia. All the patients received intravenous Ceftriaxone prior to the surgery. Histological examination of specimens was done in the central laboratory of the University Teaching Hospital of Yaounde. After discharge, the patients were regularly screened for recurrences until spontaneous healing of the orbital cavity. Those requiring adjuvant therapy were referred to the General Hospital. Demographics (age, gender, and residency), clinical measurements (visual acuity, CD4 cell count at surgery, and histological results), orbital reconstruction, postoperative complications, and follow-up length were analyzed. Exenteration was classified according to the classification proposed by Meyer and Zaoli (1971).[@b6-opth-10-2055] Exclusion criteria were orbital bony destruction and cerebral extension of the tumor. One-sample Wilcoxon signed rank test was used to compare CD4 count and Cameroon CD4 count guidelines.

Results
=======

Between January 2005 and December 2015, 11 consecutive HIV patients underwent OE in our hospital, given a rate of 1.10 OEs per year. The baseline demographics, clinical characteristics, and histological results of our patients are summarized in [Table 1](#t1-opth-10-2055){ref-type="table"}. Participant's age ranged from 31 to 52 years with an average of 39.4 years. There were eight (72.72%) female and three (27.28%) male participants. Most of the patients originated from South-West Region (45.45%). All the patients attended another eye clinic before presenting to our hospital. Six patients reported that they underwent surgery for eyelid tumor 2 years before. All the patients had used various medicines and specifically traditional eye medicines (TEMs) before reporting to our hospital. Protrusion of orbital contents and globe displacement were the presenting features in all patients ([Figure 1](#f1-opth-10-2055){ref-type="fig"}). Visual acuity was no light perception in all cases. Seven patients knew that they were HIV-positive for at least 2 years and were not on highly active antiretro-viral therapy (HAART). Positive HIV status was revealed at presentation for four patients. All the patients had CD4 count significantly well below 350 cells/mm^3^ (*P*=0.022). Computed tomography (CT) of the orbits showed orbital invasion without orbital bony destruction ([Figure 2](#f2-opth-10-2055){ref-type="fig"}). Histological examinations revealed nine invasive orbital squamous cell carcinomas (81.81%; [Figure 3A](#f3-opth-10-2055){ref-type="fig"}), one adenoid cystic carcinoma (9.09%; [Figure 3B](#f3-opth-10-2055){ref-type="fig"}), and one achromic orbital melanoma (9.09%; [Figure 3C](#f3-opth-10-2055){ref-type="fig"}). None of the patients underwent primary orbital reconstruction. All of them were referred for adjuvant treatment and for HAART. The mean follow-up time was 4.2 months (range 1--12 months). Only one patient who underwent adjuvant radiotherapy was seen after 12 months ([Figure 4](#f4-opth-10-2055){ref-type="fig"}). Six patients were lost to follow-up before 3 months, and five patients were reported to be deceased.

Discussion
==========

Malignant tumors of the orbit are relatively rare. Exenteration is the only therapeutic option in case of advanced orbital tumors. Although it is disfiguring, this procedure aims to improve the quality of life of the patient.[@b7-opth-10-2055] In our study, all the patients presented with a painful orbital tumor, and exenteration was indicated at the first consultation. The mean age of 39.4 years reported in our study correlates with the mean age among HIV-positive individuals in Africa.[@b8-opth-10-2055] Dandala et al showed a significant association between a young patient with ocular surface squamous neoplasia and HIV status.[@b9-opth-10-2055] In our study, the mean CD4^+^ cell count was low as none of our patients were on HAART. This indicates that all the included patients were significantly immunosuppressed at presentation. A low CD4^+^ cell count and other immunosuppressive states like diabetes and intravenous drug abuse are predisposing factors for orbital involvement with malignancies in AIDS.[@b10-opth-10-2055] All the patients reported to our hospital at an advanced stage of their illness, and OE was the only therapeutic option. Preoperatively, an orbital CT scan revealed no bony destruction and no intracranial invasion in all the patients. Orbital imaging using CT and magnetic resonance imaging give the exact characteristics of the tumor extension and structures involved.[@b11-opth-10-2055]

Invasive squamous cell carcinoma was the most encountered malignant tumor leading to OE in our series. Similar results were found in Ghana by Ackuaku-Dogbe.[@b1-opth-10-2055] Several risk factors for the development of this ocular surface neoplasm including solar radiation, melanoderma, and high prevalence of HIV[@b12-opth-10-2055] are present in Cameroon. Squamous cell carcinoma is highly aggressive, with a higher incidence of corneal, sclera, and orbital invasion when associated with HIV infection.[@b13-opth-10-2055] At an early stage, incisional biopsy with 4 mm margin clearance and antimetabolite application is the treatment of choice.[@b14-opth-10-2055] Socio-cultural beliefs (ie, confidence in TEM), the aggressive nature of the tumor due to HIV infection, and in some cases the mismanagement of suspected lesions of the ocular surface could explain why our patients presented with advanced invasive orbital tumors.

One patient with a previously treated eyelid tumor developed orbital adenoid cystic carcinoma and was exenterated. Orbital adenoid cystic carcinoma is one of the most severe malignant tumors in the orbit, originating from the palpebral portion of the lacrimal gland. It has a high local recurrence rate and low survival rate.[@b15-opth-10-2055] Adenoid cystic carcinoma of the eyelid usually mimics chalazion and may easily be overlooked.[@b16-opth-10-2055] This malignant tumor usually grows slowly; the mean symptom duration is \~10 years, and mean age of patients at the time of detection is 59 years.[@b17-opth-10-2055] Considering the patient's age (31 years), the low CD4 cell count (94 cells/mm^3^), and the speed of tumor development, it is hypothesized that immune status may have contributed to the aggressive advancement of adenoid cystic carcinoma in our patient.

Ocular melanomas are a rare but potentially devastating malignancy arising from the melanocytes of the uveal tract, conjunctiva, or orbit. The first case of ocular melanoma in a patient with HIV infection was reported by Abramson et al in 1996.[@b18-opth-10-2055] The age of presentation of conjunctival melanoma is usually in the fifth decade.[@b19-opth-10-2055] The patient who presented with an achromic orbital melanoma in our series was followed-up for 2 months.

Several different methods for orbital reconstruction have been described, including the use of midline forehead flaps, temporalis muscle transposition, dermal grafts, dermis fat grafts, and split skin grafts.[@b1-opth-10-2055],[@b18-opth-10-2055] Although primary reconstruction provides a better postoperative esthetic appearance, early recurrences can be missed. In our study, no primary orbital reconstruction was performed. Spontaneous healing of the orbital cavity was our preference ([Figure 4](#f4-opth-10-2055){ref-type="fig"}). This approach favors the early diagnosis of recurrences. As all orbital tumors found in our study tended to form distant metastases, all the patients were referred for a metastasis check and for adequate additional radiation therapy and chemotherapy.

Limitations
===========

The limitations of this study are the high dropout rate from follow-up and the limited sample. Only one patient who underwent successful adjuvant radiotherapy attended the hospital 12 months after the surgery. This can be explained by the discouragement of disfiguring patients, the cost and travel distance, and sometimes the death of the patient. The overall prognosis for patients who undergo OE for malignancy remains poor. Management of these patients should be multidisciplinary, involving all other appropriate specialties to optimize the outcomes for this vulnerable patient group.

Conclusion
==========

The results of this study indicate that oculo-orbital malignancies are very aggressive in HIV-positive individuals, especially in untreated patients. Exenteration was performed for quality of life purposes rather than long-term survival. Preventive measures including routine screening for suspected ocular surface lesions, early surgical removal, and histopathologic diagnosis of all ocular lesions should be implemented as part of care of patients with HIV infection. Adequate counseling of patients, parents, and caregivers will help to secure better follow-up for recurrence assessment.
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![Protrusion of orbital contents.](opth-10-2055Fig1){#f1-opth-10-2055}

![CT scan of the orbits.\
**Note:** Intraorbital tumor without orbital bony destruction.\
**Abbreviation:** CT, computed tomography.](opth-10-2055Fig2){#f2-opth-10-2055}

![Histological examination (magnification ×40).\
**Notes:** (**A**) Squamous cell carcinoma (the white arrows indicate nodula with concentric laminated layer called "keratinous pearls"). (**B**) Adenoid cystic carcinoma (the white arrows indicate cribriform mass of dyscaryotic tumor cells). (**C**) Achromic melanoma (the white arrows indicate Proliferative pearls of achromic melanocytes).](opth-10-2055Fig3){#f3-opth-10-2055}

![Spontaneous healing of the orbital cavity.](opth-10-2055Fig4){#f4-opth-10-2055}

###### 

Baseline demographic and clinical characteristics of patients included in this study

  Characteristics                                         
  ------------------------------------------------------- ---------------
  Gender, n (%)                                           
   Male                                                   3 (27.28)
   Female                                                 8 (72.72)
  Mean age (range), years                                 39.4 (31--52)
  Region of residency, n (%)                              
   Center                                                 1 (9.09)
   Littoral                                               1 (9.09)
   South-West                                             5 (45.45)
   West                                                   2 (18.18)
   Non-Cameroonian (Gabon)                                2 (18.18)
  Mean CD4 cells count (c/mm^3^)                          154.4
  Mean symptom duration (months)                          15.2
  Surgery type, n (%)                                     
   Type II                                                3 (27.28)
   Type III                                               8 (72.72)
  Histology diagnosis, n (%)                              
   Squamous cell carcinoma                                9 (81.81)
   Achromic melanoma                                      1 (9.09)
   Adenoid cystic carcinoma                               1 (9.09)
  Primary orbital reconstruction                          None
  Adjuvant therapy, n (%)                                 1 (9.09)
  Postoperative follow up length (months), mean (range)   4.2 (2--12)
  Postoperative outcome, n (%)                            
   Recurrence                                             2 (18.18)
   Dropout                                                6 (54.54)
   Death                                                  5 (45.45)
   Good evolution                                         2 (18.18)
